Varicocele has been regarded a curable cause of infertility for dozens of years. The impact of varicocele treatment in terms of increase in pregnancy rates is a debated issue. We evaluate data from a 10-year cohort of results from laparoscopic operative treatment of varicocele patients according to pregnancy rate, complication rate, and satisfaction with varicocele repair. Ninety seven patients were treated by means of laparoscopy between 1993 and 1996. Ten years after operation questionnaires were sent to all patients. Answers were obtained from 49/97 pts. (50,5%). Details connected with marital status, pregnancy rate, addictions and scrotal pain discomfort were collected. Statistical analysis was performed using chi-square independence test and Spearman's rank correlation coefficient. After 10 years, 75.5% who answered the questionnaire were fully satisfied with the results of treatment, 12.3% pts of patients were partially satisfied; 63.3% of patients fathered 1 to 3 children. Married patients and those who fathered children were found to be the most satisfied with the operation. We also found the statistically significant negative dependency between smoking addiction and number of children. There were no major complications intra-or postoperatively. No harmful consequences of testicular artery ligation were found. In conclusion, long-time 10 years follow-up enables better estimation of the results of laparoscopic treatment in patients with varicocele. Pregnancy rate may depend not only on varicocele repair but on smoking addiction as well. There is still no evidence of harmful consequences due to testicular artery ligation after varicocele repair.
Introduction
Varicocele is a dilatation of pampiniform plexus veins in the scrotum which results in impaired blood outflow from the testis. Varicocele is a condition unique to human beings and its occurrence is due to upright position of the body, which man acquired through the course of evolution. It has been reported that varicocele occurs in approximately 30% of males suffering from infertility [1, 2] . Despite long studies, the cause of varicocele still remains obscure. A theory of insufficient valves or lack of these in the testicular veins seems most convincing. Varicocele has been regarded a curable cause of infertility for dozens of years [3] . Nevertheless, it remains a question as to how much the varicocele causes damage to the reproductive system and the mechanisms through which this occurs. It is not completely , which are the most appropriate diagnostic techniques and which are the most effective surgical treatments [4] .
Varicocele exerts negative effect on the testis that is manifested by disturbances in spermatogenesis, but the impact of varicocele treatment in terms of increase in pregnancy rates in infertile couples is debatable. Systematic reviews, including both randomised and non-randomised controlled studies, report a significant increase in pregnancy rate in patients who underwent varicocele treatment [5] . On the contrary, meta-analyses of randomised clinical trials (RCTs) comment that there is not enough evidence to justify surgical or radiological treatment of varicocele in males from infertile couples [6] [7] [8] . Other authors consider that the analysis of RCTs available in the literature does not allow us to draw any favorable or adverse conclusion to the treatment of varicocele in infertile couples. Studies aimed at identifying demographic, clinical and seminal factors, able to predict the outcome of the treatment of varicocele in terms of improvement of seminal parameters, seems to be essential to improve the selection of patients with varicocele to undergo proper treatment [9] .
The aim of the study was to evaluate results of laparoscopic operative treatment the 10 years into the future for varicocele patients by pregnancy rate, number of complications, and presence of scrotal pain
Material and Methods
The analyzed group consisted of 97 patients treated by means of laparoscopy between 1993 and 1996. In the time of operation mean age of patients was 20.9 years, with a range of 15 to 32 years. Indications for surgery were based on subjective symptoms of pain in the scrotum with accompanying or no disturbances in fertility, and confirmed diagnosis of varicocele.
Procedures were performed under general anesthesia. The peritoneal cavity was filled with carbon dioxide up to maximum pressure of 14 mmHg. Three trocars: 10, 12 and 5 mm in diameter were introduced into peritoneal cavity through 3 incisions-one just below the umbilicus, the other two-5 cm below the umbilicus, a little medially to anterior axillary lines. In all patients the vascular bundle was cut totally ( both venous branches and the testicular artery ) above the deep inguinal ring.
Effectiveness of the treatment was assessed previously on the base of physical examination, semen analysis and sonographic evaluation of scrotal organs performed twice: preoperatively and 6 -12 months postoperatively.
In 2006, at least 10 years after operation special questionnaires were sent to all patients. Answers were obtained from 49/97 pts. (50,5%). Details connected with marital status, pregnancy rate, addictions and scrotal pain discomfort were collected. Additionally, data from patients' medical history was checked retrospectively in order to collect information about the medical status before the procedures and possible intra-and early postoperative complications. Because this group of patients was studied during first 12 months after operations the previous data was also took into considerations.
Statistical Analysis
The prevalence of specific categories of non-measurable parameters in the particular groups was assessed with chi-square independence test and Spearman's rank correlation coefficient.
Results
In the previous study of our patients disappearing or significant diminishing of varicocele was found in 92 out of 97 patients ( 94.8% ) from the laparoscopy group 12 months postoperatively. The improvement of semen parameters was found in 76.0% of patients. There were no major complications intra-or postoperatively (Table 1) . No harmful consequences of testicular artery ligation were found during 12 months follow-up.
In the 10 year period post operation, 37 of 49 patients (75.5%) who answered the questionnaire were fully satisfied with the results of treatment; 6 out of 49 (12.3%) were partially satisfied and 6 out of 49 (12.3%) -dissatisfied. Nine (9) out of 49 (18.4%) patients experienced continued discomfort, however 40 out of 49 (81.6%) had no scrotal area disturbances. Eighteen patients (36.7%) had no children after 10 years, 31 out of 49 (63.3%) had fathered 1 to 3 children (Table 2) . Among the group of 18 patients without children, 14 had not planned to be fathers and only 4 men complained of problems with fertility. Thirty six men (75.5%) were married, 4 (8.1%) lived in common-law marriages and 9 (18.4%) were single.
There was found significant dependency between the patients' marital status, as well as the number of children, and their satisfaction with the results of operation ( Table 2 and Table 3 ). Married patients and those who fathered children were found to be the most satisfied with the operation.
We found a statistically significant negative correlation between smoking addiction and number of children (p<0.005) ( Table 4) .
We observed a negative correlation between alcohol drinking habits and the number of children however this was not statistically significant (p>0.05). There was no correlation between coffee consumption and the number of children (P>0.05). 
Discussion
The negative effect of varicocele on the condition of semen is unquestionable. The underlying mechanisms causing the harmful influence of varicocele on testis still require further explanation; nevertheless it has been reported that operative treatment of varicocele provides a beneficial effect on the male gonad [10, 11] . it is beyond a doubt that males with varicocele, the number and agility of the sperm cells are impaired and the morphological structure of the sperm cells is changed. The classical picture of semen from patients with varicocele which was termed by MacLeod in 1965 as 'stress pattern' did not prove characteristic of this disorder. The author claimed that a decrease in the total number of sperm cells, impaired agility, and a growth in the percentage of immature forms are characteristic of varicocele. Additionally, he reported the presence of sperm cells with specific morphological changes (elongated shape with a cone-like head : tapered forms ) as being pathognomonic of varicocele. Later studies did not confirm these observations. Similar shape of sperm cells was found in patients with viral infections, allergic reactions or in those exposed to negative environmental factors. Nowadays, some authors believe that the harmful effects of varicocele are first manifested by changes in motility of sperm cells. Changes in the semen condition due to presence of varicocele are considered to be independent of the size of varicocele; however there are authors who do not agree with this opinion.
The percentage of patients with varicocele and pathological features of their semen ranges from 55 % [12] to 92% [13] . Improvement in semen parameters occurs in 2 out of 3 of post operative patients and the reported rate of this improvement by different authors ranges from 51% to 92% [14] . Operative treatment of varicocele improves mainly motility and total number of sperm cells; sperm cells morphology is improved in lower percentage of cases.
According to general guidelines, our group of patients consisted of the following adult men who have a palpable varicocele and abnormal semen analyses, but were not currently attempting to conceive; and adolescents, who have a varicocele and objective evidence of reduced ipsilateral testicular size. The majority of these patients complained of scrotal pain.
In the previous study of our group of patients, the improvement in semen parameters was found in 76.0% in the 12-month post operative period.
It is generally believed that varicocele is one of the most common causes of male sterility. However, the diagnosis of varicocele and even presence of abnormalities in semen cells is not necessarily equal to a diagnosis of sterility. Epidemiologic data show that the rate of males suffering from varicocele reaches 15% [15] , but the percentage of male patients with fertility disturbances reaches only 5% of the whole male population. It has been estimated that sterility concerns about 20.0% of patients with varicocele [1] . Operative treatment of varicocele contributes to restoring fertility in 40% (24 -60%) of patients and this result is significantly lower than the one which reflects improvement in semen condition resulting from operative treatment. This issue is additionally complicated by the fact that fertilization proves possible despite no improvement in semen parameters achieved by operative treatment. However, the fact that applying pharmacological treatment of varicocele results in restoring fertility abilities in only 10% of cases [16] explains the need for operative treatment. The choice of the appropriate method is still a subject of controversy.
As it is believed now the influence of other factors, harmful to male fertility as well as not unambiguous evaluation of the female partner fertility could account for this divergence. Pregnancy rate may also depend on other different medical conditions affected male partner, for instance some addictions. We observed significant dependency between the smoking habit in our patients and pregnancy rate in their female partners.
In our study, 63.3% of patients fathered 1 to 3 children during the period of 10 years after varicocele repair. Eighteen patients (36.7%) have no children but 14 of the 18 had no plans to be a father thus far, leaving only 4 men with complaints regarding fertility. These results may be connected with the specificity of our patientsthey were young adults with varicocele and abnormal semen analyses or adolescents with objective evidence of reduced ipsilateral testicular size, not male partners in an infertile couple attempting to conceive.
The degree of semen improvement is an objective parameter of treatment effectiveness. Previous studies do not provide an unequivocal answer to the question concerning the choice of most effective operative procedure. Some authors, being apprehensive of an inadequate blood supply to the gonad, recommend techniques that involve ligation of venous vessels solely [17] . Other urologists successfully apply the radical method by Palomo [18] and they claim that this procedure is the only one in which the use of surgery, even fine venous branches situated in the neighborhood of the artery, is possible.
Effective and permanent ligation of all branches of the testicular veins is an unquestionable advantage of the Palomo method and seems to have direct influence on the improvement in the semen condition achieved by operative treatment [1, 19] . Numerous clinical studies show that the remaining testicular arterial vessels fully protect the gonad from insufficient blood supply [20] [21] [22] . Authors emphasize the fact that leaving some branches of the testicular vein intact could be more harmful than ligation of the testicular artery [1, 23] . We believe that identifying and ligating all branches of the testicular vein are essential to the success of the operative treatment and fully justify breaking the continuity of the testicular artery. The arterial vessel could, however, be saved after making sure that all the venous branches had been ligated. Such a procedure enables a similar, high rate of improvement in semen parameters, in addition to a higher pregnancy rate, as a result of the operation.
In conclusion, long-term 10-year follow-up enables better estimation of the results of laparoscopic treatment in patients with varicocele. What is more, pregnancy rate may depend not only on varicocele repair but on smoking addiction as well. There is still no evidence of harmful consequences of testicular artery ligation after varicocele repair.
